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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.19.07

Tema gucepranii:
1. OnTnuHi Ta CTPYKTYpHO-MOP(OIOTiyHi BI1aCTUBOCTI HU3bKOPO3MIpPHUX CTPYKTYp Ha ocHOBi GaN i ZnO.

2. Optical and structural-morphological properties of low-dimensional structures based on GaN and ZnO.

Pedepar:

1. lucepTaliis nmpucBs4YeHa NOCAimKeHHIO (Gi3UYHUX BJIACTUBOCTEM, SBUILL i ITPOIIECiB, sIKi BUBHAYAIOTh KOJIUBHI i
€JIEKTPOHHI BJIaCTUBOCTI HU3bKOPO3MipHUX CTPYKTYP Ha 0CHOBI GaN i ZnO B 3aJ1€;KHOCTI Bifj TEXHOJIOTIYHMX YMOB
BUPOIIYBaHHS. MeTOOM CKaHy040i KOH(pOKambHOI Mikpo-KPC criekTpockonii JOCIiIpKeHO TPOCTOPOBUI PO3ITOAiN
Iedopmaliiii, CTPyKTypHOI JOCKOHAJIOCT] i KOHLIEHTpallii (PyXJIMBOCTI) €JIeKTPOHIB B HAIIPSIMKY POCTY HITPUIHUX
mapiB n++-n0-n++-GaN [iogHUX CTPYKTYP i3 CyOMIKPOHHOIO PO3[iJIbHOIO 3aTHICTIO. Ha OCHOBI TEOPETUYHOTO
aHasi3y 3MmillaHux n1a3MoH-LO-(OHOHHMX MO/, PO3p006JI€HA KiIbKiCHA METOAMKA BU3HAYEHHS KOHLIEHTPALi i
pyxsnBOCTi eneKkTpoHiB B n-GaN mapax. [TokazaHo BUCOKy edeKTUBHICTh pe3oHaHCHOI Mikpo-KPC criekTpockorii
L7151 BCTAHOBJIEHHS ITPOCTOPOBUX NMPOQisiB po3nofisy KOMIIOHEHTHOTO CKIany i nedopmaliiii B HAITOHKUX
KBaHTOBMX mapax 6aratomaposoi InGaN/GaN cTpykrypu. BctaHoBieHO, 10 B enitakciiHomy InxGal-xN mapi,
BUPOLIEHOMY Ha candiposii nigknanui 3 6ypepHum GaN mapom, yTBOPIOIOTCS IPOCTOPOBO PO3[ieHi JaTepasibHi

KOMIIO3UIIiMiHI HEOTHOPIAHOCTI, IKi MiCTSTh 36aradyeHHi iHmiem HaHokyacTepu InGaN. BcraHoBeHo, o



MarHiTopos6asJieHi miiBku Znl-xCoxO (x = 51 15%), BUpolieHi METOIOM MOJIEKYJIIPHO-TIPOMEHEBO] elliTakcii, €
dbepomarHiTHUMH IIpU KIMHATHIN TemnepaTypi Ta MalOTh KOJIOHYATOIOAI6HY MIKpOCTPYKTYpY. KoMmIiekcHi onTuyHi
IOCJIiI)KEeHHSI [10Ka3amu, o ioHn Co2+ 3HaX04sThCs B TETPAeAPUYHOMY OTOUYEHHI 10HIB KMCHIO, TOOTO 3aMilllyl0Th
iOHM Zn2+ B pEryJisapHUX MO3ULAX BIOPLUUTHOI CTPYKTYypU. MeTonoM Mikpo-KPC crieKTpocCKOIIii OCTiIKEHO
e(eKTH CTPYKTYPHOTO po3ynopsiaKyBaHHs B ZnO:N MIliBKax, BUPOIEHNX METOJIOM MarHETPOHHOTO PO3NUJIEHHS. B
criektpax KPC BusiBsieHo cmyry 1ipy 275 cM-1 1IOB's13aHY 3 JIOKQJIbHUMU KOJIUBAHHSIMU LIMHKY B T€TPaepUIHOMY

OTOquHi, € 4YaCTrHa HaMOMKYNX aTOMIB KMCHIO BHMiIHeHHi aTOMaMU a30Ty.

2. Thesis is devoted to the investigation of physical properties, phenomena and processes determining the
vibrational and electronic properties of low-dimensional structures based on GaN and ZnO grown in different
technological conditions. Scanning confocal Raman micro-spectroscopy was used to study spatial distribution of
strains, structural quality and concentration (mobility) of free charge carriers in the growth direction of n++-n0-
n++-GaN diode structures with submicron resolution. Quantitative methods for determination of the
concentration and mobility of electrons in n-GaN layers based on theoretical analysis of plasmon-LO-phonon
modes were developed. Resonance Raman micro-spectroscopy is shown to be a high efficiency method for
investigation of compositional and strain distributions in ultrathin quantum layers of multilayer InGaN/GaN
structures. The formation of spatially separated lateral compositional structure containing enriched indium InGaN
nanoclusters is determined for epitaxial InxGal-xN layer grown on sapphire substrate with GaN buffer layer. Dilute
magnetic Znl-xCoxO films (x = 5 and 15%) grown by molecular-beam epitaxy are shown to be ferromagnetic at
room temperature and have column-like microstructure. Comprehensive optical studies established that Co2+
ions are in tetrahedral surrounding by oxygen ions, i.e. ions substitute Zn2+ in regular positions of wurtzite
structure. Structural disorder effects in ZnO:N films grown by magnetron sputtering were investigated by micro-
Raman spectroscopy. Registered Raman band at 275 cm-1is interpreted as a local oscillation of zinc in tetrahedral
surrounding where the nearest part of oxygen atoms replaced by nitrogen atoms.
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